(assessed at adulthood) is a function of time of administration, with earlier but not later being effective. Methods: On gestation day 15, pregnant Wistar rats were injected IV with polyI:C (4 mg/kg/ml) or saline. Offspring received daily injections of RIS (0.045 mg/kg) at 4 different time windows (TW): PNDs 34-47 (TW1), PNDs 48-61 (TW2), PNDs 62-75 (TW3) or PNDs 106-120 (TW4), and underwent structural imaging (scanned on a 7.0 T/30 cm; Bruker, Rheinstetten, Germany) and behavioral assessment of amphetamine-induced activity (AIA) and latent inhibition (LI). Excessive AIA is considered to mimic the exacerbation of psychotic symptoms in response to amphetamine in schizophrenia patients. LI reflects the normal attentional capacity to ignore stimuli that were experienced as irrelevant in the past; disrupted LI is considered to reflect a failure to ignore irrelevant stimuli and is seen in amphetamine-treated rodents and humans, in schizotypal persons, and in acutely psychotic schizophrenia patients. Testing was conducted on PNDs >90 (for TWs 1-3) and PNDs 106 and 150 (for TW4). Results: Poly-I:C offspring had larger lateral ventricles (LV) and smaller prefrontal cortex (PFC), striatal (STR) and hippocampal (HIP) volumes, as well as disrupted LI and enhanced AIA compared to their controls. The effects of RIS on these abnormalities was a function of the administration window. RIS was fully effective when given in TW1 (significant prenatal treatment x drug treatment interaction for each of the brain regions as well as for both behavioral indices, and significant differences between poly-ICvehicle but not between poly-I:C-RIS and the control groups). In TW2, RIS prevented all abnormalities with the exception of HIP volume reduction (statistics as above except for HIP region). In contrast, in both TW 3 and 4, RIS failed to prevent both structural and behavioral abnormalities (only main effect of prenatal treatment for volumetric and AIA measures and only prenatal treatment x preexposure interaction for LI). Discussion: These results provide the first demonstration that intervention must indeed be provided early in order to be effective, with efficacy declining as the animal matures. Furthermore, they provide strong support for structure-function relationship because there is no prevention of behavioral abnormalities without prevention of structural abnormalities. Finally, since at the 0.045mg/kg dose RIS is a selective 5HT2A/2C antagonist, our results suggest that such antagonism is a promising route for prevention in high risk individuals. 
Stanford University
Background: Schizophrenia is characterised by marked cognitive deficits that are central to the disability caused by the disorder. These deficits are present prior to the onset of schizophrenia, are severe by the time of first presentation and persist. They are thought to arise from a core problem in neural connectivity. Cortical connectivity can be measured using changes in the synchronous activity of the brain in the gamma band (30-100Hz) of the electroencephalogram. This study characterizes the profile of gamma synchrony and behavioural performance during higher-order cognitive processing in schizophrenia. Methods: Gamma synchrony was acquired during a Continuous Performance Test (CPT) in 59 young people with First Onset Schizophrenia (FOS) and 59 matched controls We quantitated synchrony for regions associated with the fronto-parietal attention and visual networks. Groups were compared on gamma synchrony for intrinsic (pre-stimulus), task-evoked change (relative to baseline) and absolute (not relative to baseline) measures. The relationship between gamma synchrony, CPT accuracy, psychopathology and functioning was also explored.
Results: FOS showed a reduced ability to modulate task-evoked changes in gamma synchrony, in the context of generally higher intrinsic and absolute synchrony, particularly in frontal regions. These gamma synchrony abnormalities in FOS were associated with performance on the CPT, but not with symptoms or functioning. Discussion: This study is the first to demonstrate that gamma synchrony abnormalities are not limited to perceptual or lower-order cognitive processing. Task-relevant changes in synchrony were constrained by an overall excess of intrinsic background synchrony that was unrelated or not amenable to modulation by specific task demands. This excess in regional synchrony disturbed functional connectivity in central executive circuits and affected cognitive performance but not symptomatically. The results are consistent with gamma synchrony being a measure of dysconnectivity, a core abnormality in schizophrenia. 
The excitatory/inhibitory imbalance theory is widely accepted in the pathology of autism spectrum disorder. Recent results suggest its relevance in the aetiology of schizophrenia as well (Jardri 2016 , Yang 2017 , Gao and Penzes 2015 . In order to discover the possibly altered neuronal composition in schizophrenia numerous studies have been focussing mainly on different cortical regions such as the ventromedial prefrontal cortex and dorsolateral prefrontal cortex. In particular, various interneuronal populations have been found altered. 2 However, relatively little is known about the neuroanatomical changes of subcortical structures, such as the caudate nucleus, in the pathology of schizophrenia. Methods: Therefore, we examined the immunohistochemical distribution of calretinin (CR) and NPY-immunopositive neurons in the caudate nucleus and the dorsolateral prefrontal cortex. The state of microglial activation was controlled by the detection of Iba1 and TMEM119. In order to corroborate our results obtained by immunohistochemistry (IHC) qPCR analyses were also conducted. Results: The present study provides evidence for the altered interneuronal composition of caudate nucleus in schizophrenia without signs of microglial activation. There were small, medium and large CR-immunopositive (CRip) interneurons detected in the caudate nucleus. There was a 32% decrease in the density of all CR-ip interneurons (p=0.020, statistical power=0.747) that was driven by the loss of the small CR-ip interneurons (p=0.017, statistical power=0.777) while the densities of the medium and large CR-ip and NPY-ip interneurons were not significantly altered (p=0.078, p=0.436, p=0.125, respectively). Our experiments were also extended to the dorsolateral prefrontal cortex (medial frontal gyrus and superior frontal gyrus) where no significant changes were seen by IHC. However, qPCR analyses revealed a trend of decreased CR mRNA levels in schizophrenia (p=0.061, statistical power=0.485) while returned no significant changes regarding mRNA levels of NPY, Iba1 and TMEM119. No significant interactions between variables were seen controlling for PMI, age and gender by univariate, multifactorial ANOVA. Discussion: We have discovered one of the most striking examples of altered neuronal densities in the forebrain in schizophrenia; a highly significant decrease in CR-ip neuronal density in the caudate nucleus. Future studies are warranted to elucidate neuronal inputs to CR-ip neurons in the caudate nucleus and whether they innervate local interneurons or medium spiny neurons. If they primarily regulate local interneurons they may disinhibit medium spiny neurons. If they directly innervate medium spiny neurons they may inhibit the principal cells of the striatum. It will also be important to determine if the large, medium and small CR-ip neurons have different connectivity and thus segregate function. Interestingly our results regarding the decreased density of CR-ip interneurons are in line with our previous observations in ASD 1 that underline the possible shared pathomechanisms between schizophrenia and ASD. Background: Genome-wide association studies demonstrated that multiple genetic variants are associated with schizophrenia (SCZ). Additional evidence revealed that genes are prone to operate in functional molecular networks that subtend complex clinical phenotypes. This knowledge raises the need to investigate how genes linked to SCZ and their possible co-regulators are inserted into molecular networks with a key impact in disease pathogenesis. Using post-mortem brain mRNA data sets (Pergola et al. 2017), we have previously identified a co-expression network enriched for SCZ risk genes, including DRD2, the gene coding for the D2 dopamine receptor, and predicted cognitive and neuroimaging phenotypes of SCZ, as well as response to antipsychotic treatment. Given the relevance of DRD2 to the pathophysiology of SCZ, in the current study we sought to further our understanding of biological mechanisms underpinning co-expression of the DRD2 network. In detail, we aimed at probing the hypothesis that expression of genes within the DRD2-related co-expression network is modulated by a common transcriptional regulation involving one or more Transcription factors (TFs). Methods: In order to identify TF binding sites (TFBSs) in the promoter region of the 85 genes belonging to the DRD2 co-expression network, we performed a motif enrichment analysis using Pscan and Genomatix MatInspector tools. Biological validation experiments were performed in primary mouse cortical neurons. By real-time PCR analysis we measured the mRNA transcript levels of a group of genes included in the DRD2 co-expression module in basal conditions and upon viral vector-mediated overexpression (OE) and knockdown (KD) of the predicted TFs. We studied expression of genes linked to either DRD2 in the co-expression gene set, such as Gpld1, Chit1, Btg4 and Osr1, or SCZ risk, such as Gatad2a and Slc28a1. We also analyzed transcript levels of Cnr1, which mediates cannabinoid-induced transmission and is relevant to SCZ. Moreover, we analyzed the transcript levels of D2 long splicing isoform (D2L), which was included in the co-expression network, and D2 short splicing isoform (D2S), to verify whether TF regulation was specific for D2L. Results: Promoters of the DRD2 co-expression gene set were enriched for two TFBSs, recognized by Nur-Related Factor 1 (NURR1, FDR-adjusted p=0.03) and Estrogen-Related Receptor Alpha (ERR1, FDR-adjusted p=0.02), respectively. Validation experiments in mouse primary cortical neurons established that NURR1, and not ERR1, is a regulator of genes of the DRD2 co-expression module analyzed in this study. In detail, Nurr1 gain of function (OE) decreased Cnr1 transcript levels (p=0.0002), whereas it increased Gpld1 transcript levels (p=0.03). The transcript levels of these genes showed an opposite expression trend upon Nurr1 KD. D2L (p=0.008), but not D2S, Gatad2a (p=0.00001), Slc28a1 (p=0.0005) and Chit1 (p=0.02) showed significant expression profile changes only upon Nurr1 OE and vice versa. Discussion: NURR1 participates in developmental, differentiation and survival processes of dopaminergic neurons. It is implicated in transcriptional modulation of genes involved in dopaminergic transmission, including DRD2, as well as in behavioral phenotypes related to dopaminergic anomalies and reminiscent of SCZ in animal models. Finally, NURR1 genetic variation has been associated with SCZ. Taken together, our results are consistent with previous literature and with the hypothesis that molecular mechanisms responsible for co-expression in DRD2 network involve transcriptional regulation by NURR1. They also suggest reliability of our DRD2 co-expression network, and add new insights on mechanisms linked to DRD2-related molecular ensembles and to SCZ.
T198. A SCHIZOPHRENIA-LIKE BIRTH SEASONALITY AMONG MATHEMATICIANS AND AN OPPOSITE SEASONALITY AMONG BIOLOGISTS: MORE EVIDENCE IMPLICATING BIMODAL RHYTHMS OF GENERAL BIRTHS
Giovanni Marzullo* ,1
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Background: Based on early-20th century births, a pre-electric illumination time of comparatively normal human exposure to sunlight, studies of schizophrenia (SCZ) found a birth seasonality with two opposite effects: a SCZ-liability peak among subjects born around late-February and an equally significant SCZ-resistance peak among those born six months later, around late-August. We previously investigated this rhythm in connection with a sunlight-dependent bimodal rhythm of general births that, prior to the full advent of electric lighting (but not later), occurred ubiquitously in non-equatorial parts of the world. We found that the SCZliability peak coincided with a first, Feb-Mar peak of general-population births (the GP1) while the SCZ-resistance peak coincided with a second, Aug-Sep peak of those births (the GP2). Moreover, in a study of hand and visual-field preferences among professional baseball players, we found the SCZ-liability, GP1-coincident seasonality among players with preferences denoting cerebral asymmetry "deficits" (CADs) and the SCZ-resistance, GP2-coincident seasonality among those with preferences denoting cerebral asymmetry "excesses." Also, in a study suggested by associations of CADs with artistic abilities, we found the SCZ-liability, GP1-coincident seasonality among groups representing visual, performing and literary art "creators" (VPL-Artists) and the SCZ-resistance, GP2-coincident seasonality among groups representing art critics, historians, curators and other art "observers" (Para-Artists). Together, these findings suggested, as one possibility (but see later), that the SCZ-liability, CAD effects and artistic abilities could all three represent traits genetically or otherwise selected into the GP1 excess population of newborns and out of the GP2 population. The present study of "scientists" was initially aimed at the purported arts/ science antithesis. Methods: Birth seasonalities were examined among early-20th century born American scientists and among yet earlier European biologists and mathematicians.
Results: A group representing 1,925 American scientists showed the SCZresistance, GP2-coincident seasonality. However, this effect proved to be mostly due to biologists because biochemists, chemists, and physicists showed gradually less seasonality while mathematicians suggested an altogether artist-like, GP1-coincident seasonality. This intimation of a biologist-mathematician antithesis was pursued with an investigation of most major figures in the history of the two sciences from the 15th to the early-20th century. The two groups, numbering 576 mathematicians and
